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Abstract of JP2004087073 

PROBLEM TO BE SOLVED: To obtain a high reproduction output in all included recording marks and to 
realize high reproduction durability when recording/reproducing a recording mark string including 
recording marks smaller than a resolution limit or recording marks each having a dimension which is 
equal to or larger than the resolution limit but is close to the resolution limit. 

SOLUTION: In the optical recording medium having a noble metal oxide layer, the noble metal oxide layer 
is deformed by decomposing a noble metal oxide to fomri the recording mark string. In the noble metal 
oxide layer wherein the recording mark string is formed, noble metal particles are in^eversibly deposited 
and the deposited noble metal particles are irradiated with a reproducing layer beam to read the recording 
mark stream. When a wavelength of the reproducing laser beam is defined as [lambda] and the number of 
openings in an optical laser beam irradiation system is defined as NA, the recording mark stream includes 
at least the recording marks of which a mark length is < 0.37[lambda]/NA. 
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ief3Ki9^l$C<>ir 117. «£g|l^b!»Ji4 a«£gffiib«}t 3# U . 4» t U < He . II S 
[ 0 0 3 4 ] 

«SBB$^b»lCtts 2a>H±©«^S«^b»flfS*tllTHTt ^<?)«^. «4 

se<b?»gttama7if)^7t<fc<, ^ftTft'>«<Ytiao)S^ssnb»t§*r 
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sint«»2;^s*rft?»ft. iESi%czaj^^±<{)S4KiHb»©t'^T»f|B|i^ctt«-ii?i/ 

[ 0 0 3 5 ] 

C J; Z j5«»*<i)5gSXJ)*<i>S^» . «3V C# A 7 0 A <{) '> « < ^ t 1 Str » 

*U<. ajy J:Z'/**.l*fel^ t^J; V »* U < . J: S.IICN R2m »J *l. 
i^t^g. < « ? C V » H . !|f t^ft* U II. 10 

[ 0 0 3 6 ] 

64IHkl»tfflll?«ft. CtltP1rOy-?l^b^V?=v «/J\«ieilT-?tSatIB 
CSillCNR til? »*U<tt 
0. 5<y. J;';»*U<tt 
1 ^ y 

Ytl, y»*9=llV. Rfil!&l?J:V Y-9fi>0f*$= tftit IB 

y<4. <*;Vfttl/<tt 

y < 3 20 

1 ^y 

tt. » 1 1/ < 13; 

2 <y 
V r I . 

[ 0 0 3 7 ] 

HKIbWtffl II I Ctlt A»Ox "f^b*-^ «/J\«leSY - 7 t sat! Re 30 

iSllCNRt^I*.y)Ctt. »*U<B: 
0. 5<X^1- 5. J;';»^U<tt 
0. 5 ^X^ 1 

-?J)I. X»/Krrr3ViftCNR«f#'54lC< <. XlfX^ tri Y Af 0 x 
[ 0 0 3 8 ] 

A7->"5 AlHti»t ffll) ZiSft . Cftt PoIOe 7«t feV r . «/J\ iMEll Y - 9 t « 4 
t ?IRcSllCNRtg?)fe.«)ICtt. »*U<tt 
1 . 0 < Z ^ 1 . 5 

-?j>3. E»/jv?-tr2^acNR#f4mnc<i). -15. E)?K7*n<2X<9»6±. zt^ 40 

[ 0 0 3 9 ] 

«^gBHbii5S4<i)asjftt. J5. V ^ w:^*xa«-*r C J; V «)S t ? C ^ Jit-? ?= ? . 

[ 0 0 4 0 ] 

SSS«<bit»l4<9J?rtt, »*U<ttl~30nm. J:V»*U<ttZ~20nm7J> 

a!^tt»f# ^ *ic < II. *4 iiSJib?»S 4 m V . iS.iiCNRi^ii>ja« < 
« I . 

[ 0 0 4 1 ] 

«^r. 0 2 # ^ afelRiRl 5 t K * o (05lCffvt«ji) t. *fgi«IC3Sr*ll 50 
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<<, ^OiKS. t*ICiSl)CNRi^^imi,IC<U. ^(i>)tif), jt^iRlStsJit^JU^ 

iicSTDTtt. S ^feg^^t?&^ 4 t g < u t Sid;) 3 c V * b I) . 
C3iitlS^Seitii!il4©»*Ul)^rtt. 20~l0 0nm-?J)Z. C©JiftCil^ 

til. 

1 0 0 4 2 ] 

itna (PVD) ^. <bi^tta««gft (CVD) tfflUleV#7f3. cim^T-t 

u u . 
[0043] 

[ 0 0 4 4 ] 

. 3fe%iRS5t. "ftiR^IX^iSl II t 0 V U ^ 'K j»e3g$<j)fei) t ^ U ^5. ttlWJ: II 20 
. *fS«B7ttBuiS U feX 2? Z 7:A-?2Pff^P!?C <fe le« Y - 7 t BPS? t ^ 

C 0 0 4 5 ] 

. ifRiRlSC^^rtllliB^tttllSU^tllCV^ii. <)f t S h ^ JiZ// t 
*.ttTetS*t3^^flf»*Uii. 
[ 0 0 4 6 1 

j^I (8<)aTe,-a.)l-tMt 

7$ ^ il I e ©t^ft * U II . ±12^ I ICSf 117. TClSMtt 8 t 3ir«fc6fTe t < 

0 <a.< 1 . 

0 < I. ^ 0 . 2 5 

«-V«';^tii. *«MI*«cl!R£rii«iii^. *.>;itB:in. Au. Bi, 8e 

. Al. p. Ge. H.. 8i. C. V. W, TOL. Zn. Ti. 8n. Pi. ? dLiiJ:Zf 

*±s%« (8g. y ^ j::/=y y 9 y ^ p ) n^miR7 ixJ < Y t ] m»1tit [j l) . 

[ 0 0 4 7 ] 40 

±IE^ I -ji^m Ziiijat to^^ ctt. «$^bles«^H u Tffl "5 117 II I 

^«U. 3^5SBHci5 It ? ^feftiR^ 5 tt. ft S S <9 >5 « * ^ ?f S 8 i% © >& H $ 
[ 0 0 4 8 ] 

S4CSliaiS7-7«ittlESri(»Ctt.l2SitC*'»"RJi5I!in^<?)J9Uei»CJ:'; 

. *qSliRS 5 Rieti h ^ y 7 :^ IS) ca^fi^cea^br 11 7 . ttti^-'??-^^ (x^-x 

) Cifir II 7 t ifftiRl 5 ttttS^brn 2 Hii^cHBttiU « II. U#L. SiS 50 
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[ 0 0 4 ?] 

10 

[ 0 0 5 0 J 

>;IBSi!tC$SUlC<<«l*.d;). »*U<tt2~200nm. J:9»*b<tt10'-1 
0 0 n m >: t ? . 
[ 0 0 5 1 ] 

*«iRS5©JfJES'^att!ftCl!R«^iir.]i5leUJ£.PVD5*^CVD3*tffll)2CVi<f-? 
?= 3 . 

[ 0 0 5 2 ] 

^gttS 3 1. 8 2. 33 

»isieft^3ii3:. ieai/ii4'^icft^SiJ^bi»^4»>iet)2*at®p3:sisic^i^t 20 

3S2gimft^3 2tt. CNR|6)±3yj:Z#*^Sig<b»l4<{)«S<i)fe«;)CiSit'ifl.2. !B 
3^«{»1330:. at>»iRl 5 t ft^r Z ^<DlCl$it >i tl 7 . % 2 il«f»: € 3 2 ft . lEtl 
If CStgilibtt;l4-?©SjH?RJ3?ICff o T$i^t3/&5Z^»>3^dD, $ JfJ U ^ 1 11 
V r 3 c u I). 

[ 0 0 5 3 ] 

Slil«ftl3ltti o~300nm. ^2il5ftl32tt5nm;x±l OOnm^as. 

»*U<iti o~60nm. K3Sim<*^33tti 0~200nm-?$)Zc^i^ft*l,u 

. »2Simfte8 2»»-r?'Tt»tr7t. fl»«ll*^<!)CNRt^'6<ft^7U*7 30 

[ 0 0 5 4 1 

^mmwMcmu zmmwY -ztXs mxtx. si. ce. zn. ai. *±sx*«y 

. ib^WVUTtt. K^btti. S<bt»**.ttiiHb!|»t^»*U<. c*i'5<4><b^tt<i)2aj^n± 
ta*r3ii^t»tffil)3C^t-?9=?. *:«t. 352^mftS3 2tl^»?U^t<tI 

fewctt. s^b^r>^*tttD^>)>:t?s^t^»tt»^l/<^^l). 

[ 0 0 5 5 ] 

«3if. ^3iimftl38±C. «#<9ftli t i W V b -ZfillSSQ^^St sSi) -7 t .fc II . 

af&iRl 5 t^«$^btt:Pli^ ^ 3 S^Ctt ie 3 3 3 t s5it 3 C ^ 40 

»*Ulltr. 553gl^tt;Ji3 3t^i)3CV«C*^7tt«<. *«iRS5C»b7^IB*^ 

[ 0 0 5 6 ] 

Ctm<{>^m#S<?)JKEr^att^lCllRS^at*.miigb^PVD3&^CVD»tfflll3U 
9= 3 . 

[ 0 0 5 7 ] 

&«2 

Stt2tt. «»<i>»jttt*tft 1 3 ^wicait li ft I . *«2ojf7tt, a«. 0. 2~i 

. 2 m m . » * b < tt 0 . 4~1. 2 mm V tftBTJ; U. S«2 CIS:, a^. ^7y + > 
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[ 0 0 5 8 ] 

«5r, *^fiS-?tt. 5glSI«»:l3 1»iJg3iim«:S3 3*7<?)*JSt. mZfCmtn 
[ 0 0 5 ?] 

[ 0 0 6 0 ] 

ttr It? . 

[0061] 

tlql±rttlCV»7?=?. >&«^6ti5i)iJl)«ft7tt. **iRS5VSS3SI«»iS3 

as B t&^l tLiX . SB3g|«<*S3 3Vj5«Se^<?)lliai7S«U*.*V-^<9<6Q^ll7^ 
[ 0 0 6 2 ] 

>R«S6tJ?<t2V. ;5«l6:?>B«U7*Cy97y7^C:R?fi«%<?)aS 

N R »fe < « o T U * ? . 6 <?)J? 7 tt, ? leST - 9 3y J: 6ffii/J\ 

«lES7-7<i)j5:5lC^ril7t«-«CNR»4imi?«fc7CgStI;7>J»f»*Ull. ^ft 
ftfiSiiCtt. SljS 6«fl?tt!Wcffvi) -znf»m\cm^ttia:^i)». mn . l-'iOOnm 
. !tfic2~i5nm^t?c>:t^ft*ui(. 

[ 0 0 6 3 ] 

S.mM6Gi, Al. AU. A^, Pt. CU, Ni. C)". Tl, SI § © ^ S * tt ¥ 
Sg(9«»Af>.^gt^tt¥i|gt2aJ5«.±g*t3ft^»^«6Jfr*ll3:j;U. 
[0064] 

>R«1 6 ©»fli:55»tt»ClR« , S3lBt*.PVD»^CVDfttffllHCVilf>r 

? . 

[ 0 0 6 5 ] 

04C/fvt«fttt. 02C/Tvt««:<?)Sl§l^ftl8lVSiBB$ft»Ji4V<?)SC. 
[ 0 0 6 6 ] 

*4SitftttS4c:}^)ttt?e(^)tt!P^c^^»u■7.fl4l%<?)«^Sl(l^<?>lff^^liSfi»3^^b 

I). ^<?>;feW. gK<b?»® 4 IC»U 7 > «4Mffl^(i)ttaiSg t-feTrit 3t»<igt e 

±rtt3<««ttol-?a^';. UtltiSit^CiilCJ;';, tai19uaftlCit-^-?J:')6l) 
fliA7-T|5|#ct)CNRZ]^SmiZJ;?n:553. 
[ 0 0 6 7 ] 

L II . 
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[ 0 0 6 8] 

^ftii5fiJiS7<?>BJS^»ttiHCliRS^*lf>lilBt^PVDa^CVD»tfflll3C>:flf 

-7^1. 
[ 0 0 6 9 1 

0 3 cmtSHS 6 4 cm tttiBffiitS 7 V t . Y t CtSi^l 1 t J: H . 
[ 0 0 7 0 ] 

[ 0 0 7 1 ] 10 

. SillCNR t» 7 C ^ ttBl|-?iM . 
[ 0 0 7 2 ] 
[SlSfiiJ] 

;XT<i>III6fi)C?jrl)T. atT* < X 9 -J- > 7-;Ki)lTffilCtt . llal5lNA=0. 60O>%^% 
»H5S5X=835nrifi^U--?*-C-/»t«JBt7'B*<KfiBey97y7-(»«IRj?C 
yf530r>m. ««PR^Y-7*2 6 5ntin) Y . ^□&NA=0. 6 5 <i>^^^» ^ 
a«A. = 405nm<DU--?*-i:'-At«liit3a«'««Cy97y7'(li«liR^Cyf 
31 2ntn. I8«IR^7-9«1 56nm) ^»f»*l5UTfS«!UTJ)?*7*^77gffltll 
1 (A;UZTy7ti:SDDUl 000) tfflll*.. lBSi»J:C#lli<?)BI<?)aftStt6m/ 20 
s V U 
[ 0 0 7 8 ] 

«^gK<b«Bl4CAtiL, a«-fiS«gt:y77y7-»'iai«rtlfeU--?*-C-ZxK. 4 
«Y tt>&>t«B» >5 gBHb»S 4 CA« t I . ^<t);feA;). C Q ^ 1 7 tt . t ^ 1 il 
ib»S4CiEflt*l^lEMi?-!7 5'Jt. «-«tt<!>S«32o<<)Cy?7y7-7^*lYtlS 

4t2cYi^RF«-?*>?. feY^to:. E5'JCyf40 0nm (T-9«200nm) ©le 

S7-7 5'j0)flitt. l=635nm. NA=0. eOQ^Sa-K^Cy^JyT-^ttjaS 
X = 4 0 5 nm, NA=0. 6 5 <4) iS^ISfiEC y 7 7 y 7--?tta^ll^ 
Cffl^t?. 30 
[ 0 0 7 4 ] 

U*.2^o-Z. i^:S(i)fy77y7-IC3Vl)7CNR»f#>i4t^M)CV0:, ^J^SIVrI^^IB 

IJgt:y77y7'-?l*l^ll4Z^RF«-?. i^l^ BM^ y 9 7 y 7- ^ &m Bm^^V S>^ ^ 
&<?>lEa7-5tfl*t?BRc:.'6«-»«gCy?7y7-tffll)^jS»«^#-?<9J^CNR 

z^*mii«nu>;tt.lES7-9tt»ftU7iili^ja«?«fl4-?<*zX/^flf«i)Ti»su 

[ 0 0 7 5 ] 

^J3if. >JlT0lli6«|-?tt . iHlcBi V l)[!R . lEStt16*KIBi:- y 97 yT-CJ; o 40 
[ 0 0 7 6 ] 

. ^IfegJl-l (B 2Q^& : g^BH^baiA? ) 
02K:/^rj;7C. S«2/»1^«#S3 1/ft^ElHb«5l4/»2gl«#l32/ 
?t«iRl5/S3glHtl33#>i^5^81«3lt*t?*7'^X9-?->7*fl.tPBS:b^ 
. §^<i)JE0?3if J;?>Jf ;3( y * - H« ( 0. 6 m m ) / Z n 8 - 8 i O ? ( 

l30nm)/A?Ox ( 1 8 n m) /Z n 8 - 8 I 0 z ( 4 0 n m ) / A 3" - I n - 8 
i-Te (eonm) / Zn8-8 i 0? (1 OOnm) #oCnttlft7J)l 
.Zn8-8iOz^l*. c;i/it-?^tfejffi^t^(ZnS)a5 (810?) ,57$)3 

i'-dry ^-tA^SBa■^•?xAy^' 'j>7t2c^cj;';j^E)i:u*.. a?Ox ^i*. a 5o 
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^/0^ =1 OSc&m/l 0Sccin<?>aiJt<9iift:Jr7»Ha'f7A^9-yyht 

7. JK y 'J y 7 t 1 Z: Y J: I, )L . m^t tl^Af 0 X IC3ifi)IX.0:l-??)o*.. 

A?^-In-8t-Teltt.A?e. oIr>fl. b S b e o . i T ^ z i . i 

[ 0 0 7 7 ] 

tyy ii'Wf^^. 1^ >7*;i/ t«as 6 m/ sinter ttift^ 1^ . IES>>1 s h 7 v 7 u 

, i&^»IBtry77y7'C<fcV 1. 2mW<4)A7-<i)l/--?*-C-At3*>SailSlSit 

10 

[ 0 0 7 8 ] 

COtJ'T'it'C. ieSA7-iOmW-?. E5'JCy^200nm~l. 6um 

1 00~800nm) <{)lES7-7 5Ut-^ilYftlESU;fe«. -Bfl-^^Cy^JyT-tffl 

i>TWiA7-pr = imW*;fett4mW-?S^U. CNRtSISU*.. «*tB6r:rv 

t. 

[ 0 0 7 9 ] 

m6»^ . 7-75400nm*ii(0. 371/NA*ifil)<9lEtlT-9»^«^leMl 
7-7 9"JtS4r2ISlC.»aA7-t4nnWVt?CVCJ:ViHStec:CNR2^«:*;t 
TH I ? . ^C. 7 - 2 0 0 n m<9ieS Y - 9 » «i « I 7 - 9 Jli^tt . 4 

1 ct B >; II ? Sll C N R #f# ij tlT I) ? . 20 
[ 0 0 8 0 ] 

atftiRl 5 o)Jafit ( t yUJt) t Ge 2 S fc 2 T e 5 * fett ( S t 0 . 7Teo. s 
) 0. 1 sGeo. 0 5 ^U*.Ji^-?t. eiSl^«^5tt*i^»iitl*.. 
[ 0 0 8 1 ] 

SiieUfeBI (B) fiJ^Z/m^ (C) C^llYft>TNt tem^ku. c <t)mge!i V |5|^*f 
[ 0 0 8 2 ] 

[ 0 0 8 3 ] 

C<{)1»->7';HC>4U. Si«-)jf«gCy97y7*tffll|-7B3Sil«:S3 3fl!l»»JU--?«-C 
- Lt xmt i*-z . ii:5'Jeyf400nm (7-9fi200nm) <?)ieS7 - 9 5U t leS 
A7- 6 mW-?ieSU . iS^-S^C y 7 yT-trail T 0. 7 m W <?) A 7 - 7 US U V 
C?,. 44dB<<)CNR}t^gmi;fe. 
[0084] 

»;n:. fes-iKfigc y ? 7 y t- t ffl u t 4 m w^i) a 7 u ^ e ?> , wiBic 

tt2 2dB0CNRt^S^ilfet^.?X?>>!<>nc«^*f%^IC)Biau*.. ^<<)«. 
Cy^JyT'tfflDTO. 7mW<i)A7--7SSU^^C?..CNRtt#mi«»o;fe. 40 
[ 0 0 8 5 ] 

4mW<?)A7-<i)U-r-i::-Zxt^i^ttclS§U;fc.>:?=clBS7-i7 5'Jt>f)^«b^cv 

^^^b1i^ll4cA^fil^tw/^Irt^«^^^«)it^l4t«o;fet<?)vt;t^^lI. t^jft-t 
> e<i)Jt«eyc3yitiisg[/ii4^^«. ffl$^bSlEStfioTii2*s7. fiiejpn. 

J. APPI. Pkys. Vol. 39 (2000) pp. 980-98lClelK?-ft7 
DZ^iScjlili. U<?)it««Ii V±iem6«Wl -1 V<«)Jt«»miB«i»*JJ;>lC, «3E<b 
SlBStff-5;fe««Ctt.S^tl?CNRit^fe<»oll*B:J^ttfc'*?. 
[ 0 0 8 6 ] 50 
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k.. PtOyltt, Pt5'-yyKtA^/Oz=5Sccm/5Socmti)5tlit<?)ig 
^1tf2^mn'^-^XKy 9 *jy7t1-0YCJ:')m^lk.. PtOy IC?ifi)?ytt2-?$) 

[ 0 0 8 7 ] 

C<i)-9->7-;HC-:3l)T. ie^A7-i 4mW-?. E^iJfyfl 60nm~1. 6um (Y 
-9fi80~800nrT») ©Y-^jyt^llYtllEJtL. fe^-K^Cyi'JyT-tfflU-Z 

[ 0 0 8 8 1 

07CJifl)T.S*A7-Pr = lmW<i)^?=. T-5Si^400nm(0. 37A./N 
A) J;V/J\r < «I VCNR#iiaicM'>U. S«IR^,fc';/J\7l)200nm<i)T-7-? 
ttCNRt(fimftTl)«ll. CtlC^SU, US A 7 - P »- = 4 mW-?tt . jaS«fl4J^/& 

!iea(/jv5!ieSY-7-?*>-5Tt. t*csiicNR»f^mi.7i)i. y- 

751 5 0nm)!<>±<i)4T9£SY-!7-?. 40oLB;;<±<9CNRt^S'i*lTl)2. 
[ 0 0 8 ?] 

A^Ox tffillfe06^PtOy tfflll;fe.07^tit«tl^. je^«ll^#r5l^55^^ 

A7-Pr = 4mW<?)"i:?=, ±-z©Y-96c3yi)707©a?2^CNR2mi»c>:»^t) 

U II . 

[ 0 0 9 0 ] 

ffiilBUfe@l4 (A) V 014 (B) 3irJ;C/f0l4 (C) C-^tl-^"*lyTvtTEM^Stt. 

c<^)|lI6«l>;|o|^#-^l^al/fl^t<5oJ£.f5«ci^^lt^■!^>7•;HBrlI^K-^^)3.*.«u 

[0091] 

fgffigJi - 3 (B2g>%a::g^glHb«)PolO. ) 

SI6«l1-1C?int?«^se<b«Jl4tP<tOz (4niT>) C«it^t^>7-fl.tffSU 

PoLO^^tt, Pof,^'-'!7-yhtA/~/02=5SGcm/5SGcmo)5AlJt<i)S 
^^rX seal'-? X A y y > 7 t ? U >: i^Sf U PcLO^CJiritlEttl. 1 

0 7J> o 
[ 0 0 9 2 ] 

C<9-f->7';HC^UT. iS«'»«ey5'7y7'VI5-0*^5^tfflllT. tttgffl'JtmlE^ 
A7-1 lmW7. EJ'Jfy^l 00~800nm (Y-5'fi50~400nm) <4>Y- 
7 ^ft^alBSb . a«-«ll|gCy 97y7-tffll)T. »«fll)» "J fl4 A 7 - P = 1 
mW*;fe.tt 4 mW?ft4l/fe. a«tB1 bC^t. 
[ 0 0 9 3 ] 

0l5c^riiT. ll*A7-P*~=imW<?)V?. T-9Bl|f20 0nmJ;';;J\^<«X 
>r CN R «fgi»ica'> U. »«[R^?«»;';/Jv7i)1 50nm<?>Y-9T»CNR£Ma>:Ay 
cniOJU, ff4A7- P ^ = 4 mW-?tt. «««fl4t^*5«R[/J\« 
leSY-^'T'^j-jTfc. t*CBl)CNRZ^*milTHl. AfttelCtt, Y-7S1 00 
n mJJt±<?)^7 <i>ieS Y - 9"?. 3 5<tBJ5l±<i)CNR»^^>Jtl7ll?. 
[ 0 0 9 4 ] 

553ir, |B|-<^)•^^>7•;^collYfea■K*^Cy:77y7•tffll)7leSlflit^7-p;fevc^. 

ieSA7-1 2mW. SSA7-P*~ = 4mW<<)S«^-?. SSBR^J:'jt/J\ri)20 0n 
m © Y - 9 7 4 2 oL B <4) C N R tJf ^ ft ^ . 
[ 0 0 9 5 ] 

^1i6gJ1-4 (B20«a. PtQvg®tttsa^§CJ:IJt«) 

1 - 2 <?)«J&IC?yU7. P tOy §B«:cl»t3ilJtA^/0z tifJfiPtT, Y o> 
fflS5J?P-tOySt*t?aS©-!'->7-;i.tffSUfe.*-9->7';HCifiritly<?>fii^5j6 
S (mt : scorn) ©^t^tt. 
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y = 


0 


: At /O z 


= 1 


0 / 0 . 




y = 


0 . 


7 5 : A ^ / 0 2 


= 7 


. 5 / 2 . 


5 . 


y = 


2 


: At / O z 


= 5 


. 0 / 5 . 


0 . 


y = 


3 


■■ At / 0 z 


= 2 


. 5 / 7 . 


5 



. 6um (T-i'«80'-800nm) (9lES7-79!lt^ftYillS^U. fi^H^Cv 
97y7-tffll»-74mW<i)flSA7--?flil/^. JSStBBCrvf. 
[0096] 

tn,. 0?3irJ:6f01 OC. E55eyf400nm (T-9S200nm) <i)lBS7-9 
5'J?if^C'E?'Jeyf1. eum (7-?5800nm) <9SS?-9 5'JfaVjS0SSt 

[ 0 0 7 7 1 

%V^m\ - 5 (B2<9«i&: Pct^O. gg)Kji^g^lC^I.tt:») 

HIS^J 1 - 39«J&C?ifll"?. P oLO z Sff^EEcBS U aiikA )- / 0 2 t SUfli U 7 . Z. Q 

1 (Ifit: socm) ©ifcvtt. 

y=0. 82:A^/02=8. 5/1. 5. 

y=1. 10:A^/O2=5. 0/5. 0. 

y=i. i2:Ar/02=i. 0/9. 0 

E5!)Cyf20G~600nm (7-7*1 00~800nm) <i)l2S7-7 5!)t 

0 1 6 C /Tv t . 
[ 0 0 9 8 ] 

@ie#^.»«!R^?<»:';t/j\^u7-?-?BiUCNRts?*.d;)n:tt. i. o<£>jr 

.E)i:i^C5Hfti^7l'C^rit2gt3go)Jt¥tsU<il,<U7t. 1. 5<Z>:ft?J:7 
[ 0 0 9 9 ] 

nmm\ - i-?ffStfeA?Ox^ (x=i) t*t3-!^>7-;i.v. ptOyl (y = 3 

) <i))?rt8nmVt*.et^lillig^Jl - 4^|5|«ICUTffSU*.1^>7'^VCol|-7. 
E5!lCyf400nm (7-9^200nm) <?>aS7-9 5'J3irJ:6fE5ytryf1. 6u 
m (7-758 OOnm) <j)lE^7-7 5!lt. 15S-^figCy77y7'tfflllT4mW<?)ll 

[0100] 

m\ 1 » >J . ®4 ge<b»S 4 V b T P t 0 y 1 1 ffl > T-A'CJir II 7 . 

• 

[0101] 

^16^1-7 (0 2 :P±0.gg)li<iC^:?it») 

PtOy »'i«?«^SlHbWl4ty = 3^S?*#7}KJi)E:U. ^<{>li/?t4~8 On 
m<9eBW7$S5b^fi»ttSI6«l1 - 4VlB|»C:b-7l^>7-AtfFStfe. Cil>i<i)-!*- 
>7'4.C. •^tLTn.<i)13i^#-?E5'JCyf400nm (7-95200nm) <i>lelS7 
-75'JtlBllb. fea-IS^C y 7 7 y T't fflUT 4 mW<?)S4 A 7 b V CNRt 
«)^bfe. ftl^^T-^'^PtOyl^JffVCNRVQll^tt. rjft : CNRJ 
$ b 7 . 

4 n m : 4 4 <i B . 
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8 n m : 4 1 B . 

1 2 n m : 3 0 <i B . 

1 6 n m : 2 ? d B . 

1 8 n m : 2 8 oL B . 
30nm: 27<iB 

[01 02] 

P<tOi,»'i«?S^SiHbWS4t£=l. \ OY^J ^#7»?JiJf b , ^©Rl? t z ~ 

^©-^•yT'^HC. iSa-H^C y 7 7 y T-t «l»T . ^ ft T <l <?) 1 31 ^ # 7^ E ?!) C y f 3 0 
Onm (T-751 50nm) <?>iBS7-9?!ltlBSU, Sa-HftCv^JyT-tSllT 
4mW<i)S4A7-7S^U. CNRtai^t*.. *-!>->7-;U0P<iOEl®J?rVCN 
RV<9ra«tt. rjf r :-CNRJ U T. 

2 n m : 2 6 ot B . 
4 n im : 3 5 oL B . 

1 Onm: 3 2 of. B . 
1 5 n m : 2 6 oL B 

[0103] 

afftiRists i . Au*fettW-?«Erufes»ttiiig«ii - 1 vl5l^$c^T^^su;fe.■!^ 

>7-;nc. aSA7-9mW7E5'JCy^400nm (T-9B200nm) ©lEllY- 

i^JiJtlESb. i&a^Stte y ? 7 y T^t 4 mW©«4A7 --^ffSb V C i . * 

5 «fi5i«¥t V C N R V <i> II«I3: . 

8 i : 1 9 cLB . 
A U • 2 0 d B . 
W : 2 4<iB 
7J> o . 

[0104] 

l)I«ecit'<.ffl/i«leSi}le2^S<5^?CVt^TvUTll7.S^g«<b«5Ji4t«E?t 
l5tAu*fett8 i-?«E)?b*.«ftC + «-«}fttt>*mn«t*ofe<i>l*. AU<?)«^tt 

[01 05] 

nmm^ - i o (a?®«ffi . iS2mm»s& zoMtjsif3mcj:ntti) 

»2^m<$S3 2tS^t^7->f«»^«Eybfel5»ttflISffJl -1 Yn^^fClT ff flu k.1t 
>7^;nc-:>l»T. ieSA7-l4mW-?. E5'JCyf400nm(Y-?fi200nm) 
©IBST-95>ltlgSb,fe«-|lttCy^77y7'trai|-74mW<i)ftiA7--?«*bfe 

CNRtt#mi«»o*.. 
[0106] 

t^. ±lelEST-9 5'Jtii;«-S«Cy77y7-tfflllT0. 7tnW©ll*A7-tl|tt 
[0107] 
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J^vaSTU^Oz^^. IESY-!7V:U T » <Jg t 2 S )B t S ife S K tt 1 4 f C ff? EE"? ?= « 
[0108] 

S2^ift§3 2<i>i{fti 0 onmvu p^\in^n's&m i - i Yn^Qh-zv-yy 

ffSUfe. C<i)1^->7-;HCiBSA7-1 ImW-?. ie5yCyf40 0nm (7-9«20 
Onm) <?)lEST-95«tleSU, '6«-l!l<)gtry77y7'tfflUT4mW<«)ll4A7--? 
ff^UfeVC?,. CN R »» >i » o fe. 
t 0 1 0 ? ] 

**:.±lei2«7-55!)tlBSU*.l«ifirJ:&ffi*)il«Cy77y7'CJ;V4mW7fl4 
L;fe«<i)^lli:**LIC?yi)T. i.^il«gfy 97y7'tffil)70. 7 m W <?> * A 7 - 7 II 
au^Ve^^. l»rii<4)JS^t4O<iBlX±0CNR##HftJ£.. 
[0110] 

^iSffJl-17l^SU*.-!^>7'fl.<i)!l3SIH*l3 3<?)±C, ;Slil6>:U7Jfri On 
m9A?StfettAISt3KJ3rrJCVCJ:V. 03C/Txt«ii<91^>7-yi't#^. A? 
l«J:&fAlStt, •^tlT*lA»^-!ry|'ifirJ;C#AI 3'-ryf-tAr^HS + -?XA 
y^y>7r?CV:CJ:')JKJKl/fe. 
[01 1 1 ] 

CtL'79T>7';HC-:)l)-7. IESA7-1 omw?. e9'Ji:*yf400nm~i. Bum 
(7-!7«200~800nm) <?>leS7-!75«lt-^*lYlUKS?t. fe^-SlilgCry^Jy 
7-tfflllT4mW(i)ll*A7--?SaU;fee*t. @1 2C/Tvt. 01 2Ctt. ;& 

[01 1 2 ] 

@1 2»>J. S«g 6 tlSit I C V C J; ') , )S«l!RJ*<fc'; t:^?=«lElt7-9<9CNR2)lf 
[01 1 3 } 

^tSai2-2 (B 3 . J5^^ B OHIIgC J; Z it«) 

ssiSetai 3cmr]i?-vu;feaiH3:SJS^j2-i vi^«cu7i^>7-ji/tffSb^£. 

. Ctli^Q-y-yT-yHColl?. -^tl-Til9fi3i|gSA7--?E5'JCyf40 0nm (7- 
952 0 Onm) <?)leS7-9 5!)tlB^U. -fe«-»^C:y9:Py7'tfflUT4mW<i)S4 
A7-?ll4U*.eSlt. @1 SCffvf. 
[01 14] 

01 8»>J. S«S6<?)MI?i^Jf<«2liV, Mli«fl*C3yi^2CNR»ffe<«2C^ 

^t>n J . 

[0115] 

^iseoi - i?ffau*.-!^>7'A'<9Sigi«tt:i3 i ^*^gla^b!ttJi4v<^)Sc. wai 

«JlS7VU-?gr5nm<?)S<b!7->f«St?i?EEr?0:c<fc'). 04cmt«i£0-?-> 
7-;Util;fe. g<b!r>f«gtt. 8 i ^ - T y V ^ A Ir / H i = 8/ 2<{)5IlJk<<)S^yz 
§Hat-?7Ayi'l>>7t3CVlCJ:')f^Jin,J£.. Elb^T- 3KS«i)fflJ3?tt 8 i j N , 7 

o fe. 
[01 1 6 ] 

■0<!>-9-y7-tir2mn)Kl - \ omW?. E9!lt:-yf400nm (7-7520 Onm) <i> 
leS7- 95!ltlESU . y 7 7 y T-t fflll T«4 U -fe C 2, . IISA7-#3 

CNR2^ii:«;>:5J7[||4A7-tt4mW«o*.<?>7. *r iB C il Ji 7 1 15 »t 2 C ^ C 
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[0117] 

05c:/tvt^?i::.S162/Si§imi*13i/55Sgfi^<bttJi4/!8£g?H*S32» 

^!)•!^>7•4.» H . 3fe« R S 5 3* «fe » 8 81 «»S 3 3 t K t o ^S-Hit 7 I . feJSU. 
S^g»^b«!)l 4 <?>J? r tt . 1 8 n m tfett 6 0 n m V t fe. 
I 0 1 1 8 ] 

S4SlS^bi»^4<?)J?^*l 8ntn-fft2-!^>7';HC, 5~1 4mW©IBSA7--?. iC 
5'JCyf400nnt» (?-7fi200nm) QiEtlT-^MtleSb. I^i^mmc V 9 7 
y T^t ffl I) 7 4 mW<9S4 A 7 --^S^ U ^, . C N R tt m il « » o ^ . - . C 10 

(DtyT-nc, 1 4 mW<9lESA7-7. EJiJf y f 1 . 6um(7-9S800nm) 
<?)ie^T-9 5!ltlEail . 4mW<i)ll* A7-7S±U*:^Ci. 8 4 <t B Q C N R »f ^ 

10 11?] 

t^S8l^b«5S4<i))f rz^e 0 nm-?J)2-9->7-;HCt3l/. 7 mW<i)ieaiA7--? 
. E5!ICyf400nm (T-^7S200nm) 0s2JI?-9?5ti2ftU. fea-lilSgCy 
;77y7^tffll|-74mW<i)fl4A7-?S4UfeVC^, 1 2(iB<i)CNRt^4mtl;fe. 

e<i)-!*^>7';HU. 7rinW<!)ieSA7--?. E^'JCyfl. Bum (Y-5fi800 
nm) <?)IEST- ^J'JtlBSt . -fe^-R^C y 9 7 y T't ffillT 4 mW<9Sa A7 -7fl 
*lfeVC?..33dB©CNRflf«|i5*l*.. 20 
[01 20] 

[01 21] 

Ui^U. t^Ste<bl»S4<«><?t»fl 8nm7^?-?->7-;i.-?tt. 40 0ntn<9Cyf ( 

L»mtf'^»^)tY^X^iiI . -15. S±giijt»S4 <4>l? ti^f 6 0 n m<9-?->7'yu-? 
tt. CNRtt1&UZ^fill«fliZ^^^7*) J . 

[0122] 30 

Jagf«liac3if II -? C N R trim tl5 II , Utt^ < «o*.<9ttv ^J^T^SSC J; z v 

-AttiRU-Z^iaL. A3-Oxt^A?>:02 VIC:&-»U-ZlEltY - 9 Jf^ fl? r ft ^ * 

u#u. iEfi«ctt«ifeBit^tttJi4 i-cA t Ox >cv#fettr. 

tSR^^UTt«^Sll^b!»l4<^>sa#^t*^ft';,A?lll^^l^a>:^vfrJfil«u» 

i^^/igV:«ofe<?)tt.«^g«<b»S4<?)*«iRS»ff<«^*.*.4»^j*^'ift?. 
[ @ 1 9 % H 9 &K OS ] 

[01] (A) tt , *fe5B<i)3fel2S«l*<?)«Jit rxtlllFBi07i?) 3 . ( B ) ^ ^ ( C ) 40 
tt^*lYftaig«Utt /Tvt0ffl«ffl?S-?J)o-7 . (A) IC/Tvt«l*©iBliB<?)3JSS«^ 
m9inW^-79)'). ( B ) tt. |gS«C 1 mW<<>A7 --?fi4b*.«<9^S. ( C ) It , 
lEg«C4mW<i)A7--?liat. »Jl|-?l mW<4)A7--?ll*U)5.ft<i):i:ft7*>2. 

[02] *fSW9*ieSi«i*<?)«tfir^t/Tvt-BFii0-?j) ? . 

[B3]:$:fEe»9%le»«[«9t<9«S)?^t/TvrilrfflBl7ih?. 
[04] *56HBQ*le^«»:o)ffi<9«E!i:e!lt/TvrilE0-?*)I . 

[05] ^fms©*ies««;0 fl!»<{)«fir«it mrBrffiB-jiif) 2 . 

[06] 7-95YCNRV<?)S«t>Tvt777-?ir>?. 
[07] Y-7^>:CNRV;<i>ffl«t/t\t7777»)2. 

[08]7-95VCNR>:QH«t3it7777iP)?. 50 
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[01 0) JI*0»^CNRVJ<?)l8«tyTvt777-?i?)?. 

[01 1 ) m i.mn Y cli RY<!)m'Ski[^^t 7^71' 9)1 . 

[B1 2] 7-?«>;CNRV<j)S«t>Tvt777-?5)3. 
[01 3] >5«S<?)Jf^^CNR>;<i)ffl«tmr777-?S)3. 

[014] (A) tt. *«W<9*S5S«ff Q«ftt ^■rBrffi07iM . (B)ayj;2*(C 

) tt^tiTa^M«i^t^rvt@lt\;ffl:i:S?if)^T. (A) C m t « ft <i) Br Bfl <9 ^ S « 
^»taSi:«-?»)'K (B)B:,IES«^CimW<?)A7-7llSU)£.ft<!)?*^. (C)tt 
. ISllftC4mW<i>A7--?liau. 1 mW<?> 1/ I . 

[0l5l7-7^VCNR>:<i>l§«t3lt777-?5)7. 10 

[01 61 7-7fi^CNRV<i)l8«t>Tvt777?J>3. 

[H^QDiflB] 
2 

3 1 SI Sl«ft 1 

3 2 s5 zmm^s 

3 8 B 3 ^«ft 1 

4 t^BlS^bWl 

40 WiBb^S^gffl^ (A^at^) 

41 WiH U Stl^ ( P t ai^ ) 

5 * « iR S 20 
6 

7 
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(51)Int.CI.' FI (#«) 

G1 1 B 7/24 5 3 8F 
B4 1M 5/26 X 



(70aJISIA 000005049 
(74)«aA 100082865 

in)ftm^ ^/n it 

< tx^m 1 Ti 1 « 1 !&SLiijA^AS.?ikn.im^mm^ <\xxiy9-n 

< txm 1 Ti 1 « 1 ^ui^m^AHM^m^m^m-y < Brt?> ^-w 

(72)5£BB* m m 

Xi!5JS*iSl5RI<S»Bfi)6Bl2 2« 2 2^ V r -T'^^^ttW 
(72)f|i«^ ^ * 

< B:'15« 1 T g 1 S 1 EMtl^ 

F^-M#t) 2H111 EA03 EA12 ^25 EA33 FA11 FA21 FA23 FB17 FB22 FB28 
FB25 

6D02?JA01 JB25 JB31 JB4e JC02 U11 LH)2 LB03 LB04 MA02 
HA03 HA15 WA20 C07 WD10 



